As interest in climate change adaptation grows, an increasing number of national and local governments are developing adaptation strategies. This study assesses the strategies for urban climate change adaptation of municipal governments in South Korea. The adaptation plans and budget expenditures of six metropolitan cities in South Korea were compared, based on the Implementation Plan for Climate Change Adaptation Strategy (IPCCAS) 2012-2016 and annual expenditure reports of each city. The results show that the actual implementation of these adaptation programs varied vis-à-vis the original plans, in terms of the level of overall expenditure and sector-specific expenditure. The following findings were drawn from the analysis: First, in most cases, the highest adaptation priorities were disaster/infrastructure, water management, and the health sector. Second, actual expenditure on climate change adaptation programs was smaller than the planned budget in the IPCCAS. Third, the prioritized sectors matched for planning and implementation in Seoul, Daegu, Daejeon, and Incheon, but not in Busan and Ulsan. Fourth, the adaptation programs of South Korean metropolitan cities do not seem to have been well-tailored to each case.
Introduction
The global urban population has grown from 2.3 billion in 1990 to about 4 billion in 2016, or 43% and 54.5% of the world's population, respectively. It is projected that 60% of the world's population will dwell in urban areas by 2030 [1, 2] . Such rapid urbanization poses various social and environmental problems for cities, including insufficient housing, traffic congestion, increasing crime rates, environmental pollution, and inadequate sanitation services [3] [4] [5] [6] [7] . In addition to these "traditional" challenges, responding to climate change has emerged as an important task for municipal governments. Since anthropogenic greenhouse gas (GHG) emissions originating from cities account for up to 70% of global GHG emissions [8] , cities can play a significant role in climate change mitigation by reducing fossil fuel consumption and promoting a low-carbon economy. Furthermore, cities themselves are under threat from the effects of climate change, such as sea-level rise, more frequent extreme weather events, and natural disasters, which negatively affect human health, water availability, and so on [9] [10] [11] . The number of natural disasters worldwide has quadrupled to around 400 a year since 1975 [12] , and the economic loss resulting from natural disasters between 2005 and 2014 reached 1.5 trillion USD, a ten-fold increase from the previous decade [13] . In 2014, 87% of disasters were climate-related [2] . Although disasters can seriously threaten both urban and rural areas, cities are particularly vulnerable due to high population density as well as concentrated infrastructure and Table 1 . Examples of climate change adaptation options (Source: [31] [32] [33] [34] [35] The most prevalent type of study involves exploring and comparing the adaptation strategies of multiple cities. Broto and Bulkeley (2013) examined climate change policies of 100 global cities and concluded that adaptation programs were found most frequently in Oceania and least frequently in Europe [23] . Studies have varying results on the most popular adaptation options and sectors. Preston et al. (2011) identified 507 adaptation options in 57 adaptation plans from Australia, the United Kingdom, and the United States and found that capacity building programs accounted for 72% of total adaptation options, outnumbering the delivery of specific vulnerability reduction programs [28] . Lesnikowski et al. (2014) reviewed 4104 adaptation initiatives communicated to the UNFCCC and found that the largest number of initiatives were related to infrastructure, technology, and innovation in the environmental, water, and agricultural sectors [37] . Wamsler et al. (2013) compared adaptation options found in developed and developing countries through meta-evaluation of multiple country studies [11] .
Some studies found factors that enabled municipal governments to successfully adopt and implement adaptation policies [14, 24, 36, 38] . Carmin et al. (2009) noted internal motivation, such as the need to protect property and lives from natural disasters, was a strong driver for Durban and Quito to develop adaptation planning far earlier than other cities [38] . In California, large population, high household income, and strong support from local leaders and the public were associated with adopting local climate change adaptation policies [36] . Another key success factor was the active participation of stakeholders, as shown in the cases of London and New York [14] . The commitment of local leaders, municipal expenditures per capita, and awareness of climate change were positively associated with engagement in adaptation planning [24] . On the other hand, potential obstacles to adopting climate change adaptation policies were also identified: difficulties in negotiation and coordination among various stakeholders, political change, lack of awareness, uncertainty, and complacency [39, 40] .
One recent study provides more specific results about cities' adaptation efforts by analyzing the disbursement for climate change adaptation in ten megacities-London, Paris, New York, Mexico City, São Paulo, Beijing, Mumbai, Jakarta, Lagos, and Addis Ababa. The results show that expenditure on adaptation accounted for as much as 0.33% of a city's gross domestic product. While cities in developed countries spend more money on energy and water, cities in developing countries tend to focus on adaptation options for the health and agricultural sectors [10] .
Previous studies on urban climate change adaption have some limitations. Most of the studies investigated the establishment of adaptation policies rather than their implementation. The papers report which adaptation options are included in the adaptation plans of cities and what leads or impedes municipal governments to adopt adaptation strategies. However, adopting an adaptation policy is only the first step in municipal adaptation efforts. Therefore, it is necessary to monitor whether municipal governments implement the policy that they adopted and to evaluate how effective their adaptation is in enhancing climate resilience. Georgeson et al. (2016) analyzed cities' actual expenditure on climate change adaptation, but focused on only one fiscal year; moreover, they did not analyze whether the expenditure corresponded with the original budget. Given these previous limitations, this study attempted to assess whether cities have implemented their climate change adaptation policies in accordance with their original plans.
Materials and Methods

Scope of Analysis: Six Metropolitan Cities in South Korea
This study analyzed the budget and actual expenditure on climate change adaptation programs from 2012 to 2016 of six metropolitan cities in South Korea (Seoul, Busan, Daegu, Daejeon, Incheon, and Ulsan). The seventh metropolitan city, Gwangju, was excluded to enable more consistent analysis: while the other six cities have an annual budget plan for adaptation strategies, Gwangju provides only a five-year budget. The geographic location and general characteristics of each city are presented in Figure 1 . The six cities have experienced gradual increases in annual average temperature and precipitation since the 1960s [41] [42] [43] [44] [45] [46] , and those tendencies are expected to continue [47] [48] [49] [50] [51] [52] . Table 2 shows the change in annual average temperature and precipitation of each city under the Representative Concentration Pathways (RCP) 2.6 and RCP 6.0 scenarios presented in the Fifth Assessment Report of the IPCC. 
Data Sources
Data on planning and implementation of adaptation measures for each city was required for this study. Adaptation planning data were collected from the IPCCAS of six metropolitan cities [41] [42] [43] [44] [45] [46] . In South Korea, each local government must establish its own IPCCAS every five years, as mandated by the Framework Act on Low Carbon Green Growth that was enacted in 2009. All seven metropolitan governments in South Korea completed the establishment of their first IPCCAS (2012-2016) in 2012; they announced their second IPCCAS (2017-2021) in 2017. Smaller local governments have also developed IPCCAS. In this study, the adaptation efforts of municipal governments were identified and assessed using IPCCAS 2012-2016, since the IPCCAS 2017-2021 were still in the initial stage of implementation at the time of this study. To study implementation, this study measured the adaptation efforts of municipal governments based on their financial response. Expenditure reports for each city for fiscal years 2012-2016 were used to assess actual expenditure on the adaptation programs suggested in IPCCAS. 
Methods
The following approaches were applied to assess the adaptation efforts of the six metropolitan cities. First, all adaption programs described in the IPCCAS were identified and recategorized using a standardized typology. Since each city used its own criteria to categorize adaptation programs, it is difficult to directly compare sector-specific budget plans and expenditures among the cities. For instance, Seoul included a flood early-warning system in the disaster management sector of its IPCCAS, but the same measure was listed in the water management sector of Busan's IPCCAS. In addition, Busan put "creating urban forests" in the forest section, while Daegu included it under the health sector. Furthermore, Ulsan introduced unique criteria-healthy and safe city, water-circulating eco city, and climate-friendly city-while the other cities retained traditional criteria based on sectors such as health, disaster, agriculture, and forest. To resolve this issue of inconsistent classification, we reclassified the adaptation programs stated in the IPCCAS in accordance with the criteria used in NCCAS 2011-2015, which presented 29 strategies and 87 specific plans under ten sectors: health, disaster/infrastructure, agriculture, forest, ocean/fisheries, water management, ecosystem, climate change monitoring/projection, adaptation industry/energy, and education/promotion/international cooperation. Table 3 outlines the NCCAS classifications [84] . We estimated the planned budget and actual expenditure on adaptation programs based on the IPCCAS and annual expenditure reports of six cities. The budget data were acquired from the IPCCAS. However, there are no official data that show the exact amount of governmental spending on climate change adaptation programs. Annual expenditure reports provide the expenditure on specific programs undertaken by municipal government departments in the fiscal year. To estimate spending on adaptation, we selected the programs sharing common features with the IPCCAS from the annual expenditure reports and aggregated the expenses of those programs. For example, the expenditure on purchasing equipment to extinguish forest fires was used to estimate the expenditure on the "prevention and alleviation of forest disaster" program in the forest sector, and the expenditure on water reuse projects was used to estimate the expenditure on the "developing alternative water sources" program in the water management sector. In addition, we also calculated expenditure on programs Sustainability 2018, 10, 2065 9 of 31 that were not included in that city's IPCCAS but were included in other cities' IPCCAS and NCCAS. After this adjustment process, we compared budget plans and actual expenditure.
There are a few limitations to this method. First, some programs that did not need money were excluded from evaluation since the expenditure reports only include programs in which budget was invested. For example, the IPCCAS include modifying rules and regulations, but most of these were not included in expenditure reports as the cities did not allocate a budget for these objectives because they are normal activities of the municipal government that require no direct cost. Instead, this study focused on comparing planned budget and actual expenditure on adaptation programs. Second, the expenditure on climate change adaptation programs may be overestimated. Adaptation programs are not undertaken in the name of climate change, but are often combined with existing development, disaster management, and welfare programs [23] . For instance, most cities' IPCCAS include river maintenance to adapt to climate change and visiting health services for people who are vulnerable to heat wave. However, the expenditure reports show the spending on general river maintenance and visiting health services since they are often not implemented with the only purpose of climate change adaptation. Nevertheless, it is not expected to hamper the validity of the results since the budget in the IPCCAS also does not seem to be confined to climate-specific programs.
Results
Climate Change Adaptation Plans of Six Metropolitan Cities
Seoul, the capital city of South Korea, was the first city to establish an IPCCAS. It announced its first IPCCAS in December 2011, while the other metropolitan cities did so in February 2012. In the IPCCAS, the cities presented specific adaptation programs in various sectors and developed annual budget plans to implement these programs. According to IPCCAS 2012-2016 of six cities, the cities planned to spend 10,425 billion KRW (approximately 9.9 billion USD) on over 900 adaptation programs across five years. The cities tended to prioritize disaster/infrastructure, water management, and the health sector. They planned to spend 3592 billion KRW on 161 programs to prevent and respond to disasters, 2333 billion KRW on 171 programs to manage water quantity and quality, and 1901 billion KRW on 158 programs to prevent and manage diseases caused by climate change (Figure 2 ). A larger budget was allocated to the disaster/infrastructure sector than to water management: although the former sector had fewer programs, these programs included high-cost projects such as maintaining and expanding drain pipes and constructing waste treatment facilities.
The climate change adaptation strategies of the cities, considered together, have similar tendencies to strategies examined in prior studies. The most prevalent adaptation measures are related to water management [11] , and many adaptation programs are similar to disaster management programs [23, 85] . On the other hand, the adaptation strategies we studied were more focused on health and the adaptation of industry than cities assessed in previous studies. This is more apparent at the specific plan level. Table 4 presents the top five plans by program number and budget. In terms of the number of programs, measures to "reduce damage from heat waves and UV" (77 programs) are most frequently found, followed by "development of new and promising industries" (44 programs), and water quality management (37 programs). In terms of planned budget, the biggest portion was earmarked for "improvement of sewerage system" (2634 billion KRW), followed by "reducing damage from heat waves and UV" (1721 billion KRW), and "development of new and promising industries" (1140 billion KRW). This distribution may be attributed to the typology and background of IPCCAS 2012-2016. First, according to the NCCAS 2011-2015, activities to increase urban green areas are categorized in the health sector ("reducing damage from heat waves and UV") rather than the forest sector. The NCCAS considers increasing urban green areas to be a key measure to mitigate urban heat island effects and provide shelter through shade. Municipal governments have conducted many projects to increase green spaces, not only to protect citizens' health, but also to improve urban landscapes. In this sense, it is unsurprising that the health sector has the largest number of programs and one of the highest proportions of the budget. Second, most of the IPCCAS 2012-2016 were prepared with reference to the NCCAS 2011-2015, which was established based on the Framework Act on Low Carbon Green Growth. The Korean government regarded the green growth model as a new mechanism for national growth and emphasized that managing climate change risk should be treated as a new opportunity for economic growth. Consequently, the government promoted industries related to climate change, such as renewable energy, desalination, and climate-related financial services, which became a key element of its climate change adaptation strategy.
promising industries" (1140 billion KRW). This distribution may be attributed to the typology and background of IPCCAS 2012-2016. First, according to the NCCAS 2011-2015, activities to increase urban green areas are categorized in the health sector ("reducing damage from heat waves and UV") rather than the forest sector. The NCCAS considers increasing urban green areas to be a key measure to mitigate urban heat island effects and provide shelter through shade. Municipal governments have conducted many projects to increase green spaces, not only to protect citizens' health, but also to improve urban landscapes. In this sense, it is unsurprising that the health sector has the largest number of programs and one of the highest proportions of the budget. Second, most of the IPCCAS 2012-2016 were prepared with reference to the NCCAS 2011-2015, which was established based on the Framework Act on Low Carbon Green Growth. The Korean government regarded the green growth model as a new mechanism for national growth and emphasized that managing climate change risk should be treated as a new opportunity for economic growth. Consequently, the government promoted industries related to climate change, such as renewable energy, desalination, and climate-related financial services, which became a key element of its climate change adaptation strategy. The total planned budget of all six cities was 1448 billion KRW for adaptation programs in 2012, which would be expanded to 2666 billion KRW in 2016 (Figure 3) . The budget for adaptation programs increased every year except between 2014 and 2015; this exception was mainly due to a large increase in the water management sector in 2014 and 2016. Incheon sharply increased its budget for several river maintenance projects in 2014, and Ulsan allocated a large budget for projects to reuse sewage and waste water in 2016. The increase in the health sector budget between 2015 and 2016 is accounted for by Ulsan's large planned investment in urban parks and green spaces.
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The planned budgets show that the case cities have different predominant sectors, and the cities can be divided into four groups. First, the majority of cities prioritized the disaster/infrastructure and water management sectors: Daegu, Daejeon, and Incheon, respectively, allocated 81.5%, 75.4% and 63.5% of their total budgets for adaptation programs to these sectors. Second, Seoul planned to invest a very sizable portion of its budget, 2023 of 3619 billion KRW (55.9%), in only the disaster/infrastructure sector, with the aims of expanding sewer capacity and installing rainwater detention facilities to prevent flood damage. Third, Busan prioritized the climate change industry/energy sector more than the other cities. It planned to spend 49.5% of its budget (875 of 1766 billion KRW) on nurturing the marine bio industry, seawater desalination, and Green Port industry; developing renewable energy projects, including constructing off-shore wind farms; and developing hydrogen production and storage technology. By contrast, the other cities considered renewable energy projects as mitigation efforts rather than adaptation programs. Finally, Ulsan distributed its budget relatively evenly across diverse sectors compared to the other cities. Tables A1 and A2 present more detailed information about budget allocation by programs for each city.
Implementation of Climate Change Adaptation Measures in Six Metropolitan Cities
From 2012 to 2016, the six metropolitan governments spent 7988 billion KRW (approximately 7.6 billion USD) on climate change adaptation programs, falling short of the planned budget for the total period. In 2012, the cities' spending exceeded their planned budget, but in all other years they spent less money (Figure 5a ). At the individual city level, all cities except Incheon spent less on climate change adaptation programs than they had planned in the IPCCAS (Figure 5b 
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From 2012 to 2016, the six metropolitan governments spent 7988 billion KRW (approximately 7.6 billion USD) on climate change adaptation programs, falling short of the planned budget for the total period. In 2012, the cities' spending exceeded their planned budget, but in all other years they spent less money (Figure 5a ). At the individual city level, all cities except Incheon spent less on climate change adaptation programs than they had planned in the IPCCAS (Figure 5b ). Figure 6 shows actual expenditure on adaptation programs by sector. The most money was spent on the disaster/infrastructure sector (3870 billion KRW, 48.4%), followed by health (1559 billion KRW, 19.5%), and water management (961 billion KRW, 12.0%). These three sectors also had the three highest planned budgets. However, expenditure on the water management and health sectors was lower than the respective planned budgets of 2333 and 1901 billion KRW for these sectors. In contrast, expenditure on the disaster/infrastructure sector exceeded the planned budget of 3592 billion KRW. Consequently, about half of total adaptation expenditure was concentrated on programs to prevent Figure 6 shows actual expenditure on adaptation programs by sector. The most money was spent on the disaster/infrastructure sector (3870 billion KRW, 48.4%), followed by health (1559 billion KRW, 19.5%), and water management (961 billion KRW, 12.0%). These three sectors also had the three highest planned budgets. However, expenditure on the water management and health sectors was lower than the respective planned budgets of 2333 and 1901 billion KRW for these sectors. In contrast, expenditure on the disaster/infrastructure sector exceeded the planned budget of 3592 billion KRW. Consequently, about half of total adaptation expenditure was concentrated on programs to prevent and respond to disasters. In addition to exceeding the planned disaster/infrastructure sector budget, the six municipal governments spent more money than planned on the agriculture and ocean/fisheries sectors: 306 billion KRW rather than 230 for agriculture; 257 billion KRW rather than 160 for ocean/fisheries. A similar amount of money was spent on the ecosystem sector, while in other sectors the planned budget was not completely utilized.
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The reason for the variation between planned and actual expenditure may be municipal governments' different perceptions of climate change adaptation. Since adaptation policies overlap with disaster management and other environmental policies, the range of adaptation programs may depend on how climate change adaptation and climate-related risks are defined. This meant that certain programs were included in the IPCCAS of some cities but not others. For example, Seoul and Incheon did not recognize the international cooperation sector as an adaptation category and thus did not list any programs in this sector whereas Busan, Daegu, and Ulsan included various programs in this sector. According to the NCCAS, programs falling under the international cooperation sector could include holding international conferences and exhibitions about climate change adaptation, exchanging knowledge with foreign governments and institutions, and participating in international adaptation projects. Seoul and Incheon spent a substantial amount of money on this sector: Seoul held the International Council of Local Environmental Initiatives (ICLEI) World Congress in 2015 and operates the ICLEI East Asia Secretariat; Incheon also supported international organizations located in its territory, such as the Green Climate Fund. Similarly, Daegu, Daejeon, and Incheon spent money on programs to reduce air pollution even though they did not present those programs as adaptation programs in the IPCCAS. Expenditure on such "unrecognized" adaptation programs ranged from 4.9% to 60.8% of individual cities' total expenditure on adaptation programs (Table 6 ). 
Discussion
The analysis showed that the South Korean metropolitan cities taken as case studies varied in implementing the strategies for climate change adaptation that were indicated in their IPCCAS. Figure 8 summarizes these outcomes. Seoul shows almost the same shape for both budget (blue dotted line) and expenditure (green solid line), which means it implemented the adaptation programs that it planned. In Daegu and Daejeon, the shapes of budget and expenditure are similar, but the budget is bigger than the expenditure. This means that these cities distributed their actual expenditure as planned in the budget, but the absolute level of expenditure was lower than planned. Incheon also has relatively similar shapes for budget and expenditure, but the budget is smaller than the expenditure. This indicates that Incheon concentrated its actual expenditure on the sectors that were prioritized in the IPCCAS, and the actual expenditure surpassed the allocated budget. Finally, in Busan and Ulsan, the shapes and sizes of the budget and expenditure are different from each other, which suggests that these cities implemented their adaptation programs differently from the original plans. 
The analysis showed that the South Korean metropolitan cities taken as case studies varied in implementing the strategies for climate change adaptation that were indicated in their IPCCAS. Figure 8 summarizes these outcomes. Seoul shows almost the same shape for both budget (blue dotted line) and expenditure (green solid line), which means it implemented the adaptation programs that it planned. In Daegu and Daejeon, the shapes of budget and expenditure are similar, but the budget is bigger than the expenditure. This means that these cities distributed their actual expenditure as planned in the budget, but the absolute level of expenditure was lower than planned. Incheon also has relatively similar shapes for budget and expenditure, but the budget is smaller than the expenditure. This indicates that Incheon concentrated its actual expenditure on the sectors that were prioritized in the IPCCAS, and the actual expenditure surpassed the allocated budget. Finally, in Busan and Ulsan, the shapes and sizes of the budget and expenditure are different from each other, which suggests that these cities implemented their adaptation programs differently from the original plans. Despite their overall tendency to spend less than budgeted, it can be argued that metropolitan cities in South Korea have been implementing various climate change adaptation programs. However, it may be too early to assert that the programs are fully developed to enable climate change adaptation in individual cities. First, most of the IPCCAS adaptation programs came from the NCCAS; consequently, the programs are quite similar across cities, although climate change adaptation itself is "highly context-specific because it depends on the climatic, environmental, social, and political conditions in the target region and sector" [27] (p. 273). Although the NCCAS provides a good catalogue of diverse adaptation options, it does not offer specific, locally-customized adaptation programs since it was prepared in the national context. Given this limitation, municipal adaptation plans should fully consider local conditions and include numerous unique programs that the NCCAS could not provide. However, IPCCAS 2012-2016 showed a substantial overlap with the NCCAS and the overlapping programs appear to be general programs applicable to most cities, for example reducing damage from heavy snow and strong winds; promoting urban farming; managing street trees; maintaining mountain trails; and developing technology to store, process, and distribute Despite their overall tendency to spend less than budgeted, it can be argued that metropolitan cities in South Korea have been implementing various climate change adaptation programs. However, it may be too early to assert that the programs are fully developed to enable climate change adaptation in individual cities. First, most of the IPCCAS adaptation programs came from the NCCAS; consequently, the programs are quite similar across cities, although climate change adaptation itself is "highly context-specific because it depends on the climatic, environmental, social, and political conditions in the target region and sector" [27] (p. 273). Although the NCCAS provides a good catalogue of diverse adaptation options, it does not offer specific, locally-customized adaptation programs since it was prepared in the national context. Given this limitation, municipal adaptation plans should fully consider local conditions and include numerous unique programs that the NCCAS could not provide. However, IPCCAS 2012-2016 showed a substantial overlap with the NCCAS and the overlapping programs appear to be general programs applicable to most cities, for example reducing damage from heavy snow and strong winds; promoting urban farming; managing street trees; maintaining mountain trails; and developing technology to store, process, and distribute marine products. The expenditure on such programs is classified under "Etc." for each sector in Tables A1  and A2 in the appendix.
The amount of unutilized budget also shows that municipal governments were not fully able to develop an effective IPCCAS. According to Table 7 , 343 billion KRW (3.3% of total planned budget) was not spent, because not all programs to which a budget was allocated were implemented. This seems to be a small proportion of the total budget, but the majority of the unimplemented programs were vulnerability assessments and advanced monitoring to predict the effects of climate change on various sectors. Finally, a question about the effect of adaptation programs arises. If adaptation programs do not appropriately reflect local conditions, are they effective in mitigating the adverse effects of climate change and making cities more climate-resilient? The six case study cities still spent large amounts of money on post-disaster restoration. For example, Busan's annual expenditure between 2012 and 2016 on restoring damaged areas and supporting people damaged by floods and landslides was 1186, 203, 8011, 1107 and 3003 million KRW. In Ulsan, annual expenditure amounted to 3184, 1484, 6408, 1698, and 53,531 million KRW. Considering that implementing policies and spending large amounts on programs does not always guarantee the expected outcomes, future research should focus on evaluating the actual effect of adaptation programs on individual cities [28] . Moreover, if adaptation programs do not have a significant effect, research should address why the programs are not working.
Conclusions
Through analyzing budgets and actual expenditure on climate change adaptation programs in six metropolitan cities in South Korea, this study found that these cities have implemented various programs to adapt to climate change, but the cities' expenditure varied to different degrees from their original IPCCAS in terms of both level of overall expenditure and specific expenditure by sector. More specifically, we discovered the following: First, most cities prioritized the disaster/infrastructure, water management, and health sectors for adaptation. Second, actual expenditure on climate change adaptation programs was less than the budget planned in the IPCCAS. Third, some cities (Seoul, Daegu, Daejeon, and Incheon) prioritized the sectors similarly in both the planning and implementation stages, whereas some cities (Busan and Ulsan) had different priorities in the two stages. In other words, the former cities spent more money on the sectors to which more budget had been allocated, but the latter cities did not distribute their money as planned in the IPCCAS. Fourth, it is difficult to assert that the current adaptation programs of South Korean metropolitan cities are well-tailored to each city.
This study is the first to compare the planning and implementation stages of adaptation at the level of municipal governments in South Korea in terms of budget and expenditure. It has important implications for many other local governments that are preparing to establish an IPCCAS, as well as the six metropolitan governments implementing their second IPCCAS. The findings suggest that, to improve consistency between planning and implementation, municipal governments should consider local conditions and develop locally required programs rather than broadly accepting and emulating the NCCAS. Successfully implementing climate change adaptation programs at the city level not only protects citizens from climate hazards, but also contributes to global efforts to achieve Sustainable Development Goals (SDGs), such as Good Health and Well-being (SDG 3); Clean Water and Sanitation (SDG 6); Affordable and Clean Energy (SDG 7); Industry, Innovation and Infrastructure (SDG 9); Sustainable Cities and Communities (SDG 11); Climate Action (SDG 13); Life Below Water (SDG 14); and Life on Land (SDG 15). Since these goals can be achieved only if they are supported by local efforts and cooperation, it is very important for local governments to create and implement well-tailored climate change adaptation plans. Furthermore, since implementing adaptation programs does not reduce the negative effects and risks of climate change, monitoring and evaluation systems for adaptation programs are still required. 
